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Fhysical fevice Equates 


The ¥ACC is a i meg machine with memory management that allows mapping of 
the memory into i kilobyte pages. There are § video planes which are 640%450 
pixels in size. This is 37.5% of ram per plane; the 1k resolution of the 
pages force an allocation of SBE for each plane. The Video DMA system uses 
physical addresses i197 to 17 for the selection of the 8 planes, thus forcing 
the division of the physical i meg of memory into § 128K partitions. There 15 
a ié bit register that is loaded with a physical address that points to the 
Start of the frame buffer in each of the 6 planes. 


The Sound subsystem makes all accesses from partition ©, which has addresses 
7, 18, and 19 = 0, It also has a 14 bit register which points to the start 

# the sound buffer. The system will fetch a ié bit value at the start of 
video scan jline (15.794 KRz horizontal scan rate), of which the low 10 bits 
are used as input to a PWA circuit. The PWM circuit divides the line into 382 
cycles; a value of 385 or higher will turn on the sound for the entire line 
while a value of 0 will turn off the sound for the line. The Sound OMA system 
Will continue to fetch successive words of data until a word is read that has 
bit 15 = 1, whereupon the circuit will reset the starting address to the intial 
value in the 16 bit register. 


Ca eet 


The floppy disk FWM circuit for speed control is two § bit registers/counters 
that are written in parallel. - When 16 bits are written, the low 6 bits are 
loaded into a FWM_Low register and the high @ bits are laoded into a FPWM_High 
register, The circuit provides Fulse Width Modulation and Pulse Frequency 
Modulation. Each register is fed into a counter that increments at an &MHz 
rate until it reachs 255, whereupon it hait and reload itself. The other 
register/counter is enabled and it follows an identical process. The number 
of times that both counters increment is proportional to the square-wave 
frequency that is produced. With a sum of counter increments equal to 234, 
quare wave of frequency G1.25Khz is produced (1000/(256%(1000000/8MHz))). 
value in the PHA_Low register/counter divided by 256 is the proportion 
of the square wave that will be low and the value of FWM_High divided by 236 
16 the proportion of time that will square wave will be high. 


The memory management hardware consists of 2K x 14 of read/write registers. 
Bo megabytes can be mapped but only i megabyte can be mapped at any one time. 
Any 2 accesses that has the low 19 bits the same and the high 3 bits are 
different will cause a memory translation error. To address 1 meg, bits 
19-10 are provided by the MMU and 9-1 come directly from the address. The 
high 3 bits (22-20) are used by the MAU. To write the MMU, the 16 bits are 
mapped as follows: 


Bit 15 - Referenced bit, = 1 if page has been referenced. 

Bit 14 - Modified 61t, = 1 if page has been written to. 

Bit 13 - Vaild bit, = 1 if page is mapped to physical address 

Bits i2:09  - Physical address. This is the actual physical address used. 
Bits 92:00 - Tag field. These map the § logical meg into 1 physical meg. 


There are two maps; 1 ois for access in supervisor mode and the 2nd is for 


Mapping of user mode accesses, 


Below is the actual Physical memory layout of the 1 megabyte of memory, 
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long with the chosen mapping of the 128K partitions for the actual locations 
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; of the Frame Buffer, the Sound Buffer, and CPU ram. 

3 

: Address 

¢ 19-181 7-16 —— Q 

3 

a OO. A 128k | 

; | 

Fenn enemies 

; OO 1 i 12d} | / | i 

: i | j | o7.5K | - Frame 

fo... | BREE SSRRer Se 0 See eHeeaS / Butter 
; Gio | 128k i | | 

: é i She | 

>  «§ “SEReSeroeteaeaea / i i 

a ae ae oe 12k bs oat eee 

: Pe eeaneseo \ | @.58 i - Unused or 
ho. CR eee i | bX | | Sound Buffer 
; Loo | 12gk f FOR 1 4 

: | i i See rtee 

| Ree \ i | i 61,0 1 - CFU ram 
aS Sb 125k eX | 0 SS 

: H _ i i i i.0R § - CPU ram 
ac SEER SEER Seo et A oe Se ee \ i fee 

ee ee 125k \ ‘ 

: | \ i i : 

- <',, SSSR: «eerie \ 2 

ebb iZek ‘SSS 

; i \ i 1.08 | - CPU ram 
ee 

: 

8 

; With memory management, program RAN is mapped from 0 to $BGFFF (G#90#1024). 
; dhe Video planes are mapped from #84000 to SFFFFF (G#g8e1024). 

; The Sound butfer is mapped from #50600 to $BD7FF (312), into the unused 
: portion of the first plane of the frame buffer. 

i 

720K i = © $00000 

: i i 

: i CPU Ram 

: i i 

: i 

: - #BGFFF 

; 304K | = $BaG00 

: i i 

; i Frame Buffer | ~ $FFFFF 

| 0.5K | = $BDG0O 

; 

; i Sound Buffer | ~ $BD7FF 

? 


ScreenLow «EGU $O00R4000 ; top of screen screen address 
Screendtt eE QU $9500 ; offset from one frame buffer to next 
SoundLow EGU FHO0B0600 ; low sound butfer address 

PAMBut ter 2EEU S000CFFFE ; PUN values are jow 10 bits 

SndBut Wlen »LGL $G200 + sound buffer word length 

Ovi yRAM | eb $00 700000 ; low RAM address when overlay is on 
Ovi yScreen -EQU S00 7B4000 ; top of screen with overlay with MMU 
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EAU E3FFE 
au FO00R 
StackBase »EGU 
ROMsI ct »EGU 


SQQ00B3FFE 
$0080 


EGU FOOBCOO00 
ROMWSize sEGU 
EQU E00010G00 


00008000 


MemLSize »EQU $00040000 
MemWSize .EGU FOO0BOG00 


er, ee ee ey 


Low word of Stack -- no overlay 


High 
Start 
High 


word of Stack -- no overlay 
Stack at base of scrren 
word of bank O ROM address 


starting address of ROM code 
32768 words in present ROM 


635534 


memory contains 


olZk 


bytes in present ROM 
2o6E Jong words 
words 


MemBSize »EGU $00100000 and 1024K bytes 

LineLen EGU $50 horizontal screen line has 80 bytes 
Vidlimakeg »EGU S0GEFFFFE ; bits 16-1 for start of video buffer 
Sndimakeg »EGU $0QEEFFFE ; bits 14-1 for start of sound buffer 
MemMingBase »EGU S009F E800 ; base of ZK x 16 MMU registers 
VidNapBase 2EGU SQ0ADFEGQ ; base of 256 x 16 video map 
UserOttset «EGU #0 ; offset {to user mode registers 
SuperOt ft set EBL $1000 ; offset to supervisor mode registers 
Vectoriz .EGU $40 ; $100 / 4 bytes per vector 


. VIA (6522 
2 ff 
g 


Absolute Addresses 


VBase eEGL FEDFFAG ; base address of MAC compatible VIA 
HiscViabase EE $EDFF20 ; miscellaneuos VIA 
SlowVviabase 2EGU SEDFFEG i; Siow speed multipurpose VIA 


; Oftsets 


VButB »EGU 2%0 


; BUFFER 6 
VButAH »E GL ZF) ; buffer a (with handshake! £€ Dont use! J 
VETRE »BuU 2t2 ; DIRECTION & 
VETRA »EGU 24 : DIRECTION A 
¥TiC sEGU 244 ; TIMER 1{ COUNTER (L.0.) 
YTLCH EG 285 ; timer 1 counter thigh order} 
VTIL :EBU 246 ; TIMER i LATCH (L.@.) 
VTILH eEEH 2h? ; timer i jatch (thish order} 
VTEC »£RU 248 ; TIMER 2 LATCH (L.0.) 
VTZCH +EEU 285 ; timer 2 counter thish order 
VSR »EBU #10 : SHIFT REGISTER 
VACR »EGU 2¥1i : AUX. CONTROL. REG. 
¥PCR .LGU #12 7; PERIPH, CONTROL REG. 
VIFR »EGU 2#13 ; INT. FLAG REG. 
VIER +E0U 2#14 : INT. ENABLE REG. 
VButé sEGU 2#i5 : BUFFER A 


Buffer A: 
MAC compatible 


mae Ae 


VIA Port A 


YAQut EGU OOLIOLI1E ; $37-VButA output bits 

¥VAInit 2EGU OOLGO011B ; $33-VBufA initial values med. volume- 
Vbound »EGU OOGGOL LIB ; FO?-sound volume bits fout) 
VVBI ank »EQU i ; Vertical Blank true when = @ (in) 
VOverl ay .EDU 4 ; overlay Git (overlay when 1) (out) 
VHeadSei rE a ; Sony head select {sideO = 1) touk) 
VevenScan »EGU & ; Even scan jine true when = @ (in) 
VSCCWrReg 2EEU ? ; SCC write/request line tink 


; Micsellanecus VIA Fort A 


MVaQut EGU 00001008 ; P04-MVButA output bits 
MVAInit »EGU OOQO0LQ0B 3 04-Disable TY genlock 
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»EQU 
«EGU 
EGU 
EDU 


MVPrintr 
MVP rFarcer 
AVTVEna 
MVTVConn 


MVIMId »EGU 
MVIMCT k »EOU 
MVIMRst EGU 


MVIND »EQU 


H Slow Speed Farallel 


SSVa0ut 
55VAalnit 
SSVBOut 
SSVBIinit 


EDU 
«EGU 
»EQU 
EQU 


saVial »EQU 
a5Vial «EGU 
soViaz -EQU 
S5Viad EGU 
s5Via4 EGU 
SSVias «EGU 
S5Viaé »EQU 


saVia? »EGU 
; Buffer o: 


; MAC compatible VIA 


Va0ut »EGU 
VBInit 2E GU 
RTChata eEGU 
RTCCIk »EOU 
RICEnD +E GU 


vou EGU 
VXx2 -EQU 
vy2 EQU 
via EGU 
vandEnb -EQU 


; Micsellaneous 


MVBGUEt EGU 
MVEInit »EGU 
MVHSPP Busy »EGU 
MVHSPPPartrr +E GU 


MVHSPPReset 
MVHSPFCmd 
MVViapac 
MVVMapOE 
MVMTmrin WEG 
MYM TimeOut »EGU 


EGU 
»EGU 


EU 
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Fort & & Fort & 
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Fort 28 


LOGOOLLIB 
iOO0OL1L1B 
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owed Ue LED Be fad Beth be 


VIA Fort & 


iGL11L1iGOR 


we 
me 


weed ETS OLED Be Let Pd bet a 


VMapOQE Hin sERU $20 
¥Aapac Hin »E GU #10 
; mote: CAL = VSyne true if @ fin 
: GAZ = 1 sec clock (ind 
: CHL = keyboard ciock (ind 
; LBL = keyboard data ibi} 
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Friam Interrupt true when = 1 
Friam Parity Error true when 
Ext TY Enable true when = 0 
Ext TV connected when = G 

IM Bus 

IM Bus 

IM Bus 

If Bus 


$00 - All inputs 

£00 - data will be ignored 
FF - All outputs 

#00 - null data 


Bit 


—_s, 


2 of port 


$57-VEutb 
$387-VEutb 


my 


output bits 
initial values 
7 

enabled when 

mouse switch (0 when down: 
mouse £ level 

mouse 7 
horizontal syne 

fsound enable treset when 1} 


S$BC-MVEuFB output bits 


$i0- VMap lookup & output enable 


HighSpeed Paraliel 
HSFP Farity Err 
HSPF Reset 

HSFF Command 
VideoMap RAW, i= Lookup 
VidMap Output Ena, 0 = enable 
timer in 

timer out 


Fort Busy 


oo o= 


{O13} 
faut? 
(out 
{ind 
{in} 
(ini 
fin} 
fout} 


fout) 
{out} 
{out} 


byte mask for ORI & ANDI of output enable 


Same for access control /lookup 
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SCCRBase 2EGU $DEFFFS ; SCC base read address 
SCCWBase «EGU $0IEFFF9 ; SCC base write address 
SecChan& »2QU $02 

SccChank .2Qu #00 

SccData EQUI $04 

SccCntr] »2QuU #00 

Allata EGU & ; offset for A channel data 
ACtI EGU i ; offset for A channel control 
Bliata EGU ; ; offset for B channel data 
BCL) »EGU 0 ; offset for B channel control 
Rx BF -EQU 0 ; SCC receive buffer full 

TxBE »ERU Z ; SCC transmit buffer empty 
acco EGU ) ; @quates for 14 registers 
SecGl EGU 1 

Sectiz © «EQU 2 

Scco3 2G x 

Scco4 2ERU 4 

Sec oS »EBU a 

Sccus EGU & 

Sceu? «EGU # 

Sccoe EGU a 

Bcc? EGU 9 

Scecld »EGU 10 

Sccil EGU il 

Scclz »EGU iZ 

Sccid EGU is 

sccl4 EGU i4 

sccls 2 GU 5 

SccReset »EGU $00 ; WR <== 110000008 

; 

H 

: DISE ADDRESS 

«IF onvacc 

Dbase EGU #0 DFFE1 ; Gisk address tase 

PROoL »EGU 2th ; disk address offsets from base 
FHOH EGU Ztl 

Fil »EGU 2te 

Phix »EGU 2t3 

Pheu EGU zed 

PHZH EGU 245 

PRL eEGL Ztb 

PhoH Eel 2e7 

MtrOtt »EGU 223 

MtrOn EGU 29 

Intirive EBL 2eiG ; enable internal drive address 
ExtOrive »EGL 2*li ; enable external drive address 
oo EGU 2#i2 

Gi6H »EGU 2413 

BAL EGU 2ti4 

G17H »EGU 2F15 

PuMData »EGU S0CFFFE ; PAM value (0..7 = low, 8..18 = high) 


